The objective of this study is to measure the variation of patellofemoral joint contact pressure under the condition of simulating the variations of the knee flexion angle, and the thigh muscle forces during level walking, climbing and descending stairs. It will compare the results with those of the previous experimental studies in which the thigh muscle forces had been kept constant.
Introduction
Although it is widely accepted that mechanical 
Material and Method13),14)
The experimental setup is shown in Photo. end. Free flexion-extension of the knee was the only degree of freedom which was not allowed in order to create isometric conditions.
An instrument specially designed for measuring contact pressures (SPECTROMASTER Yokohama Inst. Co.) was used in this study. Contact pressure values were measured by the variation of electrostatic capacity of the pressure sensitive elements arranged on the film. Table 1 shows the specification of the instrument and the film, and Fig. 1 shows the size and arrangement of the sensor points of the film.
The instrument enjoyed some advantages such as a high S/N ratio, a closely linear relation between input and output data, and a quick response characteristic. The film, 0.4mm thick, with 24 measuring points, was moderately transformed the surface for good fitting to the articular surface. The sensitive elements could properly detect pressure even though wrinkles ran on the sensitive points of the film.
Longitudinal cuts were made in the medio and lateral fascias and then two films were inserted into the medial and lateral sides respectively, of a gap between the patellar and femur articulating surfaces.
The insertions of the films were adjusted so that the areas where the sensors were arranged might fully cover the joint contact areas, which had been predicted through a preliminary trial.
Seven kinds of loads, ranging from zero to 200
Newton, were applied to a bunch of the vastus intermedius and rectus anterior tendons by means of a the vastus medialis and lateralis were cut and disregarded.
The maximal load of 200 Newton was selected after preliminary trials in which higher loads Table  1 Specification of the instrument and the film The value of the contact area S, was also expressed HC, TO and TC represent the instants of "a heel contact", "a toe off" and "a toe contact" respectively, and the ones in the parentheses are for the other foot; Same in Fig. 10 and Fig. 11 . This phenomenon may suggest physiological significance for a knee joint as well as the uniformity of mean contact pressure throughout the whole range of knee flexion.
Discussion
In the present study, in-vitro measurement of patellofemoral joint contact pressure was performed using a specially designed film. In the first type of experiment, seven kinds of loads were applied to the qua- 
